WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) Internationa] Patent Classification 6 : 




(11) International Publication Number: 


WO 98/04762 


C25B 9/00, H01M 8/24 


Al 


(43) International Publication Date: 


5 February 1998 (05.02.98) 



(21) International Application Number: PCT/US97/13224 

(22) International Filing Date: 29 July 1997 (29.07.97) 



(30) Priority Date: 
688,894 



31 July 1996 (31.07.96) 



US 



(81) Designated States: JP, European patent (AT, BE, CH, DE, DK, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 



Published 

With international search report. 



(71) Applicant: UNITED TECHNOLOGIES CORPORATION 

[US/US]; Hamilton Standard Division, Patent Dept., One 
Hamilton Road, MS 1-2-AB24, Windsor Locks, CT 
06096-1010 (US). 

(72) Inventors: DEAN, W„ Clark; 48 Northgate, Simsbury. CT 

06070 (US). FA YE, David, L.; 57 Old Skinner Road, P.O. 
Box 408, East Hartland, CT 06027 (US). 

(74) Agent: KELLY, Robert, H.; Intellectual Property Counsel, 
Hamilton Standard. Patent Dept., One Hamilton Road, MS 
1-2-AB24, Windsor Locks, CT 06096-1010 (US). 



(54) Title: CENTER POST ELECTROCHEMICAL CELL STACK 



(57) Abstract 

A center post electro- 
chemical cell stack is disclosed 
for generating a product gas 
such as oxygen gas from a 
supply fluid such as water. 
The invention could be used 
to generate oxygen on board a 
space or aircraft and includes: 
a frame having a base plate 
(14) and a wall (16) affixed to 
the base plate so that the wall 
and base plate define a cell 
chamber (18) for housing at 
least one electrochemical cell; 
and a T-cap having a top plate 
(24) and a centeer post (26) af- 
fixed to and projecting away 
from the top plate, wherein 
the top plate is secured to 
the wall of the frame to close 
the cell chamber and the cen- 
ter post passes through a cen- 
tral throughbore in an electro- 
chemical cell within the cham- 
ber and is adjustably secured 
to the base plate of the frame. 
Consequently, the T-cap and 

frame cooperate to contain pressure generated by operation of the electrochemical cell. In a specific embodiment of the center post 
electrochemical cell stack, an exterior surface of the center post of the T-cap cooperates with a central throughbore vented electrochemical 
cell to define a high pressure manifold (34) for venting of the product gas out of the cell, and an interior surface (36) of the wall of the 
frame cooperates with the vented central throughbore cell to define a low pressure manifold (40) for transmission of the supply fluid into 
and out of the cell. 
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CENTER POST ELECTROCHEMICAL CELL STACK 

Technical Field 

The present invention relates to electrochemical cell 
stacks for electrolyzing substances, and especially relates 
5 to high pressure electrochemical cell stacks for producing 
oxygen gas from water for use in air and space craft. 

Background of the Invention 

Electrochemical cell stacks are commonly used for 
producing product gases from a supply such as water, and 

10 may also be used in "fuel cell" configurations to produce 
electrical energy from gaseous supply fuels. Such 
electrochemical cell stacks typically include a plurality 
of disk-shaped electrochemical cells arranged in vertical 
stacks and surrounded by a frame that contains pressure 

15 generated by the cells during operation. 

A common use of an electrochemical cell stack is to 
produce oxygen and hydrogen gas from water. The oxygen gas 
may be used for breathing, for example in a submarine or 
space craft, while the hydrogen may be used as a propellant 

20 in an engine. Storage efficiencies of gases generated by 
electrochemical cell stacks increase with increased 
internal operating pressures. As internal operating 
pressures increase, however, structural characteristics of 
the stack and of individual electrochemical cells must 

25 contain substantial pressure differentials without damage. 
In a traditional working environment of electrochemical 
cell stacks such as a submarine, internal pressure 
differentials have been contained by large, heavy frame 
components typically including thick, metal end plates at 

30 opposed ends of a cell stack, and a plurality of large 
bolts passing between the end plates and surrounding the 
cell stack. The bolts are adjusted to apply a pressure 
preload to the stack to compress gaskets and seals between 
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and within individual cells. 

A particular demand for use of electrochemical cell 
stacks has arisen in producing oxygen gas onboard modern, 
commercial aircraft. For example, in the event of an 
5 emergency, such as an unexpected de-pressurization at a 
high altitude, oxygen masks automatically descend to 
provide passengers with oxygen. The oxygen is typically 
stored onboard the air craft in metal bottles, and the 
bottles are routinely topped off while the aircraft is 

10 being serviced. An electrochemical cell stack onboard the 
aircraft can be used to top off the bottles thereby saving 
the time and cost expense of servicing on the ground, and 
such a cell stack can provide oxygen for other, diverse 
circumstances. Efficient generation of oxygen gas in such 

15 a working environment requires that the electrochemical 
stack be operated with an internal pressure differential 
within the stack and within individual cells of the stack 
of approximately 2,000 pounds per square inch (hereafter 
"p.s.i.") Known electrochemical cell stacks having such an 

20 operating capacity however require large, heavy frame 
components, and are subject to high risks of leakage of 
gases. 

Accordingly it is the general object of the present 
invention to overcome the size, weight and leakage risk 
2 5 problems of prior art electrochemical cell stacks. 

It is a more specific object to provide an 
electrochemical cell stack capable of operating with 
internal pressures of approximately 2,000 p.s.i. without 
large, heavy frame components. 
30 it is another specific object to provide an 

electrochemical cell stack with enhanced sealing 
characteristics under internal operating pressures of 
approximately 2,000 p.s.i. 

The above and other advantages of this invention will 
35 become more readily apparent when the following description 
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is read in conjunction with the accompanying drawings. 

summary of the invention 

A center post electrochemical cell stack is disclosed 
for generating a product gas such as oxygen gas from a 
5 supply fluid such as water. In a particular embodiment, 
the invention includes a frame having a base plate and a 
wall affixed to the base plate so that the wall and base 
plate define a cell chamber for housing at least one 
electrochemical cell; and a T-cap having a top plate and a 

10 center post affixed to and projecting away from the top 
plate, wherein the top plate is dimensioned to be 
adjustably secured to the wall of the frame to close the 
cell chamber and the center post is dimensioned to pass 
through a central throughbore in an electrochemical cell 

15 within the chamber and to be adjustably secured to the base 
plate of the frame so that the T-cap and frame cooperate to 
contain pressure generated by operation of the 
electrochemical cell. 

In a preferred embodiment of the center post 

20 electrochemical cell stack, an exterior surface of the 
center post of the T-cap cooperates with a central 
throughbore vented electrochemical cell to define a high 
pressure manifold for venting of the product gas out of the 
cell, and an i nter ior surface of the wa 1 1 of the frame 

25 cooperates with the vented central throughbore cell to 
define a low pressure manifold for transmission of the 
supply fluid into and out of the cell. 

The central throughbore vented cell includes: a high 
pressure channelled spacer in fluid communication with the 

30 high pressure manifold and a low pressure channelled spacer 
in fluid communication with the low pressure manifold, so 
that the supply fluid moves through the low pressure 
channelled spacer into contact with electrolysis components 
of the cell where it is electrolyzed and the resulting 
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product gas such as oxygen passes out of the cell through 
the high pressure channelled spacer and high pressure 
manifold; a central O-ring seal and a central retainer ring 
.that surround the high pressure manifold so that high 
5 pressure gas in the manifold cannot pass through the 
central O-ring seal into a low pressure side of the cell 
and deformation of the central O-ring seal under high 
pressure from the gas is restrained by the central retainer 
ring; and an outer O-ring seal and outer retainer ring that 

10 surround the cell adjacent to the low pressure manifold so 
that deformation of the outer O-ring seal under high 
pressure from the gas is restrained by the outer retainer 
ring, and the high pressure gas within a high pressure side 
of the cell cannot pass through the outer O-ring seal into 

15 the low pressure manifold. Support surfaces of the 
channelled spacers and retainer rings cooperate to prohibit 
deformation of cell components under high operating 
pressures. 

In use of the center post electrochemical cell stack, 
20 the top plate and center post of the T-cap are adjustably 
secured to the frame , for example by threaded screw 
mechanisms, so that axial movement of the T-cap to an 
operational position within the frame serves to compress 
the central and outer O-rings of each central throughbore 
25 vented cell, and to preload electrode springs within the 
high pressure sides of the cells so that adjacent cells 
move into electrical contact with each other. The center 
post, top plate, base plate and walls thereby serve to 
efficiently contain pressure within the cell chamber, while 
30 the central and outer O-ring seals prohibit movement of the 
high pressure gas into low pressure sides of the cells, and 
the central and outer retainer rings restrain deformation 
of the O-ring seals. 

Brief Description of the Drawings 
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Figure 1 is a top plan view of a center post 
electrochemical cell stack constructed in accordance with 
the present invention showing a top plate of a T-cap 
positioned over a frame of the stack. 
5 Figure 2 is a sectional view of the Figure 1 center 

post electrochemical cell stack taken along sight line 2 - 
2 seen in Figure 1. 

Figure 3 is a fragmentary sectional view of the Figure 
1 center post electrochemical cell stack showing cell 
10 components and low and high pressure manifolds. 

Figure 4 is a cross-sectional view of the Figure 1 
center post electrochemical cell stack taken along sight 
line 4-4 seen in Figure 3. 

Figure 5 is a perspective view of a high pressure 
15 channelled spacer of the Figure 1 center post 
electrochemical cell stack. 

Figure 6 is a perspective view of a low pressure 
channelled spacer of the Figure 1 center post 
electrochemical cell stack. 

20 Description of the Preferred Embodiments 

Referring to the drawings in detail, a center post 
electrochemical cell stack of the present invention is 
shown and generally designated by the reference numeral 10. 
As best seen in FIGS. 1 - 3, the center post 

25 electrochemical cell stack 10 includes: a frame 12 having 
a base plate 14 and a wall 16 affixed to the base plate 14 
so that the wall 16 and base plate 14 define a cell chamber 
18 for housing at least one electrochemical cell 20 (best 
seen in FIG. 3); and a T-cap 22 having a top plate 24 and 

30 a center post 26 affixed to and extending away from the top 
plate 24 toward the base plate 14, wherein the top plate 24 
is dimensioned to be adjustably secured to the wall 16 of 
the frame to close the cell chamber 18 and the center post 
26 is dimensioned to pass through a central throughbore 28 
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(best seen in FIG. 4) in the electrochemical cell 2 0 and to 
be adjustably secured to the base plate 14 of the frame 12 
so that the T-cap 22 and frame 12 cooperate to contain 
pressure generated by operation of the electrochemical 
5 cells within the cell chamber 18. As seen in FIG. 3, an 
exterior surface 30 of the center post 26 cooperates with 
a high pressure insulating spacer 32 adjacent the central 
throughbore of the cell 20 to define a high pressure 
manifold 34 for venting of a product gas such as oxygen out 

10 of the cell chamber 18, and an interior surface 36 of the 
wall 16 of the frame 12 cooperates with a low pressure 
insulating spacer 38 adjacent a peripheral edge of the cell 
20 to define a low pressure manifold 40 for transmission of 
a supply fluid such as water through the cell 20. 

15 a preferred embodiment of the center post 

electrochemical cell stack 10 includes a central 
throughbore vented cell means for venting product gases out 
of the cell means through a central throughbore of the 
cell, such as the central throughbore vented cell 20 shown 

20 in FIGS. 3 and 4. In such an embodiment, a central 
throughbore vented cell 20 includes a low pressure 
channelled spacer 42 defining a set of low pressure inlet 
channels 44A, 44B, 44C, etc. and a set of low pressure 
outlet channels 46A, 46B, 46C, etc. (shown in FIG. 4). As 

2 5 shown in FIG. 4, the low pressure channelled spacer 42 is 
positioned adjacent the low pressure manifold 40 so that 
the set of low pressure inlet channels 44A, 44B, 44C are 
over a supply fluid inlet 48 defined within the base plate 
14 , and the set of low pressure outlet channels 46A, 46B, 

30 46C are over a supply fluid outlet 50 (shown in phantom 
lines in FIGS. 1 and 4). By that arrangement, the supply 
fluid can flow through the supply fluid inlet 48 , through 
the low pressure manifold 4 0 and low pressure inlet 
channels 44A, 44B, 44C and into other cell 20 components 

35 (to be described hereinbelow) , and then through the low 
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pressure outlet channels 46A, 46B, 46C, low pressure 
manifold 40 and supply fluid outlet 50 out of the center 
post electrochemical cell stack 10. The low pressure 
channelled spacer 42 also defines a . barrier means for 
5 prohibiting supply fluid from flowing directly from a low 
pressure inlet channel into an adjacent low pressure outlet 
channel so that the supply fluid must instead flow across 
cell components before flowing, such as a first barrier 52 
and a second barrier 54 (the first and second barriers 52, 
10 54 being seen only in FIG. 4) which are sections of the 
spacer 42 having no inlet or outlet channels. 

After the supply fluid passes through the low pressure 
inlet channels 44A, 44B, 44C, etc., it flows into an area 
of the cell 20 containing electrolysis component means for 
15 electrolyzing a supply fluid into a product gas well-known 
in the art of electrochemical cells utilizing solid polymer 
electrolyte membranes, such as components of a high 
pressure electrolysis cell disclosed in U.S. Patent No. 
5,466,354 to Leonida et al. and owned by the assignee of 
20 the present invention, which patent is hereby incorporated 
herein by reference. The electrolysis component means 
consists of electrolysis components such as: a screen pack 
56 of expanded metal plates adjacent the low pressure inlet 
44A, 44B, 44C and outlet 46A, 46B, 46C channels; a porous 
25 plate 58 above the screen pack; a solid polymer electrolyte 
membrane 60 adjacent the porous plate 58, and an electrode 
62 adjacent the membrane 60; a backup screen 64 adjacent 
the electrode 62 and a preload electrode spring 65 on the 
backup screen 64. Pore sizes of pores (not shown) in the 
3 0 porous plate are selected to prevent extrusion of the 
membrane 60 through the pores at the selected operating 
pressure differential. Spacing and orientation of the 
expanded metal screen pack 56 is selected to allow flow of 
the supply fluid while supporting a pressure load generated 
3 5 by the selected operating pressure differential. In a 
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manner well-known in the art, a supply fluid such as water 
is electrolyzed by the electrolysis components so that a 
product gas such as oxygen is drawn through the solid 
polymer electrolyte membrane 60 and hydrogen gas remains 
5 within the supply fluid in a gaseous phase. The supply 
fluid remains in a low pressure side of the cell 20 that 
includes the low pressure inlet 44A, 44B, 44C and outlet 
46A, 46B, 46C channels, the screen pack 56, and the porous 
plate 58. After the oxygen is drawn out of the low 

10 pressure side of the cell 20, the supply fluid with 
entrained hydrogen gas passes through the low pressure 
outlet channels 46A, 46B, 46C, etc- and out of the cell 20 
through the supply fluid outlet 50. 

The product gas passes through the electrode 62 and 

15 backup screen 64 within a high pressure side of the cell 20 
that includes a porous plate top surface 59 , the solid 
polymer electrolyte membrane 60, the electrode 62, back up 
screen 64, and the preload electrode spring 65. The 
product gas then moves into high pressure outlet channels 

20 66A, 66B, 66C, 66D of a high pressure channelled spacer 68, 
as best seen in FIGS 4 and 6. The high pressure channelled 
spacer 68 is also in the high pressure side of the cell 20 
and is positioned between the electrode 62, backup screen 
64 and the high pressure insulting spacer 32 that includes 

25 the high pressure manifold 34. The product gas can thereby 
flow through the high pressure outlet channels 66A, 66B, 
66C, 66D and into and up the high pressure manifold 34 
adjacent the center post 26 to a discharge cavity 70 in 
fluid communication with a product gas outlet 72, which 

30 directs the product gas out of the center post 
electrochemical cell stack 10. 

The central throughbore vented cell 20 also includes 
a retainer ring seal means for providing sealing between 
the high and low pressure sides of the cell 20. The 

35 retainer ring seal means includes: a central 0-ring seal 
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74, and a central retainer ring 76 that cooperatively 
surround the high pressure manifold 34; and an outer 0-ring 
seal 78 and outer retainer ring 80 that cooperatively 
surround the low pressure manifold 40. The central 0-ring 
5 seal 74 may be a standard flexible "O-ring" type of seal, 
and is positioned to surround the center post 26 and its 
adjacent high pressure manifold 34 and cooperates with the 
central retainer ring 76 to define a central border of the 
low pressure side of the cell. A top surface 82 of the 

10 central O-ring seal 74 supports a central portion of the 
solid polymer electrolyte 60. The central retainer ring 76 
is made of a rigid material such as a metal or a ceramic 
material having high tensile strength properties; defines 
a concave central seal surface 83 that engages an outer 

15 surface of the central 0-ring seal 74; and is positioned to 
surround the central O-ring seal 74 between it and the 
electrolysis components within the low pressure side of the 
cell, including the screen pack 56 and porous plate 58. 
The central 0-ring 74 prevents high pressure product gases 

20 within the high pressure manifold 34 from entering the low 
pressure side of the cell 20, and the central retainer ring 
76 provides mechanical support to the central O-ring seal 
74 to prevent any deformation of the seal 74 upon exposure 
to a pressure differential between the high pressure 

25 manifold 34 and the low pressure side of the cell 20. The 
central retainer ring 76 defines a ring shoulder 84 that 
cooperates with spacer shoulder 86 defined within the low- 
pressure channelled spacer 42 to secure opposed edges of 
the porous plate 58 in a fixed position. 

30 The outer 0-ring seal 78 may also be a standard 

flexible "0-ring w and cooperates with the outer retainer 
ring 80 to define an outer border of the high pressure side 
of the cell 20. The outer retainer ring 80 is made of a 
rigid material such as a metal or a ceramic material 

35 having high tensile strength properties; sits on an outer 
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portion of the solid polymer electrolyte membrane 60; 
defines an outer concave seal surface 88 that engages and 
outer surface of the outer O-ring seal 78; and is 
positioned adjacent the low pressure manifold 40 
5 surrounding the outer O-ring seal 78. The seal 78 thereby 
prohibits high pressure product gas within the high 
pressure side of the cell 20 from entering the low pressure 
manifold 40, while the outer retainer ring 80 provides 
mechanical support to the outer O-ring seal 78 to prevent 

10 any deformation of the seal 78 upon exposure to a pressure 
differential between the high pressure side of the cell and 
the low pressure manifold 40. As best seen in FIG, 3, a 
retainer step 89 is defined in the low pressure channelled 
spacer 42 adjacent its central edge that also effectively 

15 provides a mechanical support to the outer O-ring seal 78 
to prevent any deformation of the seal 78 away from the 
outer retainer ring 80 toward the electrolysis components 
of cell 20. 

Additional sealing of the central throughbore vented 
20 cell 20 within the cell chamber 18 is provided for by a top 
plate seal 90 positioned to surround the top plate 24 of 
the T-cap 22 between it and the wall 16 of the frame, and 
by a center post seal 92 . The center post seal 92 
surrounds the exterior surface 30 of the center post 26 
25 below the high pressure manifold 34 between the center post 
26 and an electrode plate 94 adjacent bottom surfaces of 
the central o-ring seal 74, central retainer ring 76, 
screen pack 56, and low pressure channelled spacer 42, 
which bottom surfaces define a bottom surface of the cell 
30 20. 

The center post electrochemical cell stack 10 and the 
central throughbore vented cell 20 also include electrical 
conductivity means for passing a current through the cell 
20 (best seen in FIGS. 2 and 3), such as: the electrode 
35 plate 94 adjacent the bottom surface of the cell 20; a 
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first contact screw 96 that passes through a contact 
throughbore 98 in the electrode plate; a second contact 
screw 100 and electrcal lead 101 in contact with the first 
contact screw 96 within. a contact block 102 secured to the 
5 frame 12; a metallic separator sheet 104 in contact with 
the preload electrode spring 65 adjacent a top surface of 
the cell 20 , which top surface is defined by top surfaces 
of the high pressure channelled spacer 68, preload 
electrode spring 65, outer O-ring seal 78 and outer 
10 retainer ring 80. The metallic separator sheet 104 
separates the central throughbore vented cell 20 from an 
adjacent additional cell (not shown) , and a repeating 
sequence of additional cells could be stacked within the 
cell chamber 18 until a preload electrode spring of a cell 
15 nearest the top plate 24 contacts the top plate. A current 
then can flow from a source into and through second contact 
and first contact screws 100, 96, through the electrode 
plate 94 and electrolysis components of the cell 20 thereby 
electrolyzing the supply fluid, and through the metallic 
20 separator plate 104 to any adjacent cells, and finally into 
the top plate 24 and frame, and then out of the center post 
electrochemical cell stack 10 through a frame contact point 

106. 

As best seen in FIG. 3, the electrical conductivity 
25 means also includes insulating means for insulating the 
current from a direct route to the frame 12 prior to 
passing through the cell 20, such as: a block wall 108 
around the contact block 102 ; a sleeve insulator 110 and 
sleeve seal 112 around the first contact screw 96; an 
30 insulating sheet 114 between the electrode plate and the 
base plate 14; first 116 and second 117 center post seal 
insulators adjacent the insulating sheet and between the 
center post seal 92 and base plate 14 ; and the high 
pressure insulating spacer 32 and low pressure insulating 
35 spacer 38. 
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The center post electrochemical cell stack 10 also 
includes frame plate securing means for adjustably securing 
the frame of the cell stack to its T-cap. The frame plate 
securing means may include any of a variety of mechanisms 
5 for securing caps to vessels that are to be pressurized. 
One such frame plate securing means shown in FIGS, 1 and 2 
includes: a plate ring 118 having first and second torque 
points 120, 122 , wherein the torque points are used to 
twist the plate ring 118 into threaded engagement with a 

10 helical receiving groove 124 in the wall 16 so that the 
plate ring rests within a ring groove 125 at a perimeter 
edge of the top plate 24 and secures the top plate 24 
within the cell chamber 18 adjacent a top surface of a cell 
in the chamber; and a center bolt 126 passing through a 

15 base plate throughbore 127 and the center post 26 and 
engaging in a standard threaded screw engagement a threaded 
top plate throughbore 128, having a center bolt thrust 
washer 13 0 between a bolt head 132 of the center bolt 126 
and the base plate 12. As is best seen in FIG. 3, when the 

20 top plate is adjusted by the frame plate securing means, a 
belville washer 134 positioned within the discharge cavity 
70 to surround the center post 26 applies a compliant 
preload pressure to cells within the chamber 18 adjacent 
their central throughbores to compensate for any thickness 

25 differences within retainer ring seal means of the cells. 

In use of the center post electrochemical cell stack 
10 , one or more central throughbore vented cells 20 are 
loaded into the cell chamber 18 , and the T-cap is 
positioned so that the center post 26 passes through the 

30 central throughbore 28 of the cell 20 to be secured to the 
base plate 14. The T-cap moves into the cell chamber 18 to 
an operational position wherein the central O-ring seal 74 
and outer O-ring seal 78 are compressed to enhance their 
sea 1 ing capacity in a manner well known in the art ; the 

35 belleville washer 134 is compressed; and individual cells 
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within the cell chamber 18 are within electrical contact 
with each other through the electrode plate 94 , 
electrolysis components of the cells and their respective 
metallic separators 104 . Additionally in the operational 
5 position, opposed support surfaces of the high pressure 
channelled spacer 68 and the central retainer ring 76 that 
underlies the spacer 68 adjacent the central throughbore 28 
of the cell 20 form a first mechanical collar means for 
surrounding the high pressure manifold 34, and opposed 

10 support surfaces of the low pressure channelled spacer 42 
and the outer retainer ring 80 that overlies the spacer 42 
form a second mechanical collar means for surrounding the 
low pressure manifold 40. The first and second mechanical 
collar means define virtually mechanical pathways between 

15 the base plate 14, central throughbore vented cells 20 and 
top plate 24 wherein the solid polymer electrolyte membrane 
60 is the only semi-rigid component in the collars. Under 
cell operating pressures, the first and second mechanical 
collar means thereby prohibit over compression of the 

20 central or outer 0-ring seals 74, 78, and the first and 
second mechanical collar means further contain pressures 
generated within and between the cells 20 and thereby 
prohibit deformation of any other cell components. 

As a supply fluid such as water moves through the 

25 supply fluid inlet 48 and passes out of the supply fluid 
outlet 50 with entrained hydrogen gas, the water removes 
heat generated by electrolysis taking place in the cells 
out of the center post electrochemical cell stack 10. 
Materials used in making the described components of the 

30 center post electrochemical cell stack, unless described 
above with specificity, are standard materials well known 
in the art. 

Pressure generated by the electrolysis process within 
the cells is contained by the frame 12 and T-cap 22. In 
3 5 particular, the wall 16 and peripheral edges of the base 
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plate 14 and end plate 24 contain pressure adjacent outer 
edges of the cells, and the center post 26 and central 
portions of the base plate 14 and top plate 24 contain 
pressure adjacent central throughbores of the cells* 
5 Because containment of the stack's 10 operating pressure is 
thereby contained by both the frame 12 and the T-cap 22 , 
materials making up the frame and T-cap can be much thinner 
and lighter than frame components of traditional 
electrochemical cell stacks containing similar operational 

10 pressures. Additionally, the retainer ring seal means 
provides substantially enhanced sealing of the stack 10 
under high operating pressures. 

While the present invention has been described and 
illustrated with respect to a particular construction of a 

15 center post electrochemical cell stack, it will be 
understood by those skilled in the art that the present 
invention is not to be limited to this particular example. 
For example, while the description above describes 
electrolysis of a supply fluid into at least one separated 

20 product gas, the invention cold also be utilized in a "fuel 
cell" embodiment. Accordingly, reference should be made to 
the attached claims rather than the foregoing description 
to determine the scope of the invention. 
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Claims 

Having thus described the invention, what is claimed 

is: 

1. A center post electrochemical cell stack for 
generating a product gas from a supply fluid, comprising: 

a. a frame having a base plate and a wall affixed to 
the base plate so that the wall and base plate 
define a cell chamber for housing an 
electrochemical cell; and 

b. a T-cap having a top plate and a center post 
affixed to and extending away from the top plate, 
wherein the top plate is dimensioned to be 
adjustably secured to the wall of the frame to 
close the cell chamber and the center post is 
dimensioned to pass through a central throughbore 
in the electrochemical cell and to be adjustably 
secured to the base plate so that the T-cap and 
frame cooperate to contain pressure generated by 
operation of the electrochemical cell. 

2. The center post electrochemical cell stack of Claim 1, 
wherein an exterior surface of the center post cooperates 
with an adjacent central throughbore of the electrochemical 
cell to define a high pressure manifold for venting the 
product fluid out of the cell chamber. 

3. The center post electrochemical cell stack of Claim 2, 
wherein an interior surface of the wall cooperates with an 
adjacent peripheral edge of the electrochemical cell to 
define a low pressure manifold for transmission of the 
supply fluid into and out of the cell. 

4. The center post electrochemical cell stack of Claim 3, 
wherein the electrochemical cell comprises a central 
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throughbore vented cell having a low pressure channelled 
spacer defining a plurality of low pressure inlets and a 
5 plurality of low pressure outlets adjacent the low pressure 
manifold so that the supply fluid may flow into a supply 
fluid inlet in fluid communication with the low pressure 
manifold, through the low pressure manifold, adjacent low 
pressure inlet channels and out of the cell through the low 
10 pressure outlet channels, the low pressure manifold and out 
of the cell stack through a supply fluid outlet* 

5. The center post electrochemical cell stack of Claim 4, 
wherein the central throughbore vented cell further 
comprises a high pressure channelled spacer that defines a 
plurality of high pressure outlet channels adjacent the 

5 high pressure manifold so that the product gas may pass 
through the high pressure outlet channels, high pressure 
manifold and out of the stack through a product gas outlet 
in fluid communication with the high pressure manifold. 

6. The center post electrochemical cell stack of Claim 5, 
wherein the central throughbore vented cell further 
comprises a central 0-ring seal and central retainer ring 
that cooperatively surround a central edge of the cell 

5 adjacent the high pressure manifold to define a central 
border of a low pressure side of the cell so that high 
pressure gas in the high pressure manifold cannot enter the 
low pressure side of the cell, and an outer 0-ring seal and 
outer retainer ring that cooperatively surround the 
10 peripheral edge of the cell adjacent the low pressure 
manifold to define an outer border of a high pressure side 
of the cell so that high pressure gas in the high pressure 
side of cell cannot enter the low pressure manifold. 

7. The center post electrochemical cell stack of Claim 6, 
further comprising a high pressure insulating spacer 
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adjacent the exterior surface of the center post that 
further defines the high pressure manifold, and a low 
5 pressure insulating spacer adjacent the interior surface of 
the wall that further defines the low pressure manifold. 



8. The center post electrochemical cell stack of Claim 7 
wherein opposed support surfaces of the high pressure 
channelled spacer and the central retainer ring underlying 
the high pressure channelled spacer adjacent the central 
5 throughbore of the cell form a first mechanical collar 
means for establishing a virtual mechanical pathway between 
the base plate, cell and top plate surrounding the high 
pressure manifold, and opposed surfaces of the low pressure 
channelled spacer and the outer retainer ring overlying the 
10 low pressure channelled spacer adjacent the peripheral edge 
of the cell form a second mechanical collar means for 
establishing a virtual mechanical pathway between the base 
plate , eel 1 and top plate surrounding the low pressure 
manifold. 



9. A center post electrochemical cell stack for 
electrolyzing a product gas from a supply fluid, 
comprising: 

a. a frame having a base plate and a wall affixed to 
5 the base plate so that the wall and base plate 

define a cell chamber; 

b. central throughbore vented cell means within the 
cell chamber for venting product gases out of the 
cell through a central throughbore of the cell; 

10 and 

c. a T-cap having a top plate and a center post 
affixed to and extending away from the top plate, 
wherein the top plate is dimensioned to be 
adjustably secured to the wall of the frame to 

15 close the cell chamber and the center post is 
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dimensioned to pass through the central 
throughbore in the central throughbore vented 
cell means and to be adjustably secured to the 
base plate so that the T-cap and frame cooperate 
20 to contain pressure generated by operation of the 

electrochemical cell. 

10. The center post electrochemical cell stack of Claim 9, 
wherein the central throughbore vented cell means further 

comprises electrolysis component means for electrolyzing 
the supply fluid into a product gas. 

11. The center post electrochemical cell stack of Claim 

10, wherein the central throughbore vented cell means also 
includes a retainer ring seal means for providing sealing 
between high and low pressure sides of the cells. 

12. The center post electrochemical cell stack of Claim 

11, wherein the stack and the central throughbore vented 
cell means also include electrical conductivity means for 
passing a current through the cell means and insulating 

5 means for insulating the current from a direct route from 
a source of the current to the frame prior to passing 
through the cell means. 

13. The center post electrochemical cell stack of Claim 9, 
wherein an exterior surface of the center post cooperates 
with the adjacent central throughbore of the central 
throughbore vented eel 1 means to def ine a high pressure 

5 manifold for venting the product fluid out of the cell 
chamber, and an interior surface of the wall cooperates 
with an adjacent peripheral edge of the cell to define a 
low pressure manifold for transmission of the supply fluid 
into and out of the cell. 
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14. The center post electrochemical cell stack of Claim 
9, further comprising a high pressure insulating spacer 
adjacent an exterior surface of the center post that 
defines a high pressure manifold for venting the product 

5 fluid out of the cell chamber, and a low pressure 
insulating spacer adjacent the interior surface of the wall 
that defines a low pressure manifold for transmission of 
the supply fluid into and out of the cell. 

15. The center post electrochemical cell stack of Claim 9, 
further comprising a frame plate securing means for 
adjustably securing the frame of the cell stack to the T- 
cap. 

16. A center post electrochemical cell stack for 
generating a product gas from a supply fluid, comprising: 

a. a frame having a base plate and a wall affixed to 
the base plate so that the wall and base plate 
define a cell chamber for housing an 
electrochemical cell; 

b. a T-cap having a top plate and a center post 
affixed to and extending away from the top plate, 
wherein the top plate is dimensioned to be 
adjustably secured to the wall of the frame to 
close the cell chamber and the center post is 
dimensioned to pass through a central throughbore 
in the electrochemical cell and to be adjustably 
secured to the base plate so that the T-cap and 
frame cooperate to contain pressure generated by 
operation of the electrochemical cell; and 

c. electrical conductivity means for passing a 
current through the electrochemical cell and 
insulating means for insulating the current from 
a direct route from a source of the current to 
the frame prior to passing through the 
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electrochemical cell. 

17. The center post electrochemical cell stack of Claim 
16 , wherein the electrochemical cell includes a central O- 
ring seal and central retainer ring that cooperatively 
surround a central edge of the cell adjacent a high 

5 pressure manifold to define a central border of a low 
pressure side of the cell so that high pressure gas in the 
high pressure manifold cannot enter the low pressure side 
of the cell, and an outer 0-ring seal and outer retainer 
ring that cooperatively surround a peripheral edge of the 
10 cell adjacent a low pressure manifold do define an outer 
border of a high pressure side of the cell so that high 
pressure gas in the high pressure side of the cell cannot 
enter the low pressure manifold. 

18. The center post electrochemical cell stack of Claim 
16, further comprising a high pressure insulating spacer 
adjacent an exterior surface of the center post that 
defines a high pressure manifold for venting the product 

5 fluid out of the cell chamber, and a low pressure 
insulating spacer adjacent the interior surface of the wall 
that defines a low pressure manifold for transmission of 
the supply fluid into and out of the cell. 

19. The center post electrochemical cell stack of Claim 
16, wherein the electrochemical cell includes a low 
pressure channelled spacer defining a plurality of low 
pressure inlets and a plurality of low pressure outlets 
adjacent a low pressure manifold defined between an 
interior surface of the wall and a peripheral edge of the 
cell so that the supply fluid may flow into a supply fluid 
inlet in fluid communication with the low pressure 
manifold, through the low pressure manifold, adjacent low 
pressure inlet channels and out of the cell through the low 
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pressure outlet channels, the low pressure manifold and out 
of the cell stack through a supply fluid outlet, and the 
cell further includes a high pressure channelled spacer 
that defines a plurality of high pressure outlet channels 
adjacent a high pressure manifold defined between an 
exterior surface of the center post and the central 
5 throughbore of the cell so that the product gas may pass 
through the high pressure outlet channels , high pressure 
manifold and out of the stack through a product gas outlet 
in fluid communication with the high pressure manifold. 

20. The center post electrochemical cell stack of Claim 
19, wherein the low pressure channelled spacer defines a 
barrier means for prohibiting supply fluid from flowing 
directly from a low pressure inlet channel into an adjacent 
5 low pressure outlet channel • 
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